Evidence for involvement of neuropeptide Y and melanocortin systems in the hyperphagia of lactation in rats.
Hypothalamic neuropeptide Y (NPY) systems are upregulated during lactation in rats. Because NPY is central to the hypothalamic control of energy balance, the present studies tested the hypothesis that NPY contributes to the marked hyperphagia during lactation. A 4-day infusion of [D-tyr (27,36), D-thr (32)] NPY (27-36) (D-NPY(27-36)), a peptide analogue of NPY that antagonizes NPY-induced feeding, into the third ventricle at 1 microg/h transiently inhibited nocturnal feeding in nonlactating female rats. However, this antagonist had no effect on nocturnal feeding, but did transiently reduce food intake during the light hours, when infused into the third ventricle at the same dose in lactating females. An essentially similar pattern of results was obtained with chronic infusion into the third ventricle of the anorexigenic peptide alpha-melanocyte-stimulating hormone (alpha-MSH, 1 microg/h), in nonlactating and lactating rats. Both D-NPY(27-36) and alpha-MSH transiently reduced nocturnal food intake in lactating rats by approximately 10% when infused at the higher dose of 5 microg/h, and a marked inhibition of approximately 40% of both nocturnal and diurnal feeding was produced by a combined infusion of both at 5 microg/h. These results provide the first pharmacological evidence implicating specific neuromessengers in mediating the hyperphagia of lactation, and suggest that, while an action of NPY may contribute to the increased food intake seen in lactating animals, other systems are also involved. In particular, a reduction in melanocortin signaling during lactation may allow for an increased orexigenic influence of the agouti-related protein (AgRP), which is co-expressed with NPY.